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(54) MULTIPROCESSOR DEVICE 

(57)Abstract: 

PURPOSE: To attain the optimum dispersion of load by 
detecting the load on other processors in a 
multiprocessor parallel processing system working in a 
network environment where different device types are 
mixed. 

CONSTTTUTION: A queue 4 and a load deciding means 2 
are provided for each processor when the processing 
units are dispersed to other processors and the 
processing time is shortened by the parallel e)(ecution by 
the processors. The means 2 performs an arithmetic 
coperation based on the length of the queue 4 and the 
results ATO and ATI of hitherto processing time and 
returns the expected value M of the end time of the 
next processing. A processing dispersion means 3 
distributes the processing to the processor device that 
has the least value M and enqueues the queue 4. When 
either processing is complete, the means 3 records the 
processing time and dequeues the processing unit from 
the queue 4. A load dispersion means 1 consists of the 

means 2 and 3 and a queue 4 and knows the load of other processors with no communication 
and also can disperse the processing. 
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(54) [S!ijg(7)«ii*] ^yh7-^ic*tts5M!«8ya*^r«-©'>::^7^i. 



(57) [mm 

2) . ^-^^1 iJi. ^mLtii!^^^Tyhk9im&m 

T=y^yYm^^mmthi,z\i, \ytfi<^mm.if^(r>^ 
x^^m^-t^^t-pm-Th (#)ii3) , ^(r^mmizx 

5a) . X<i. ^ff)^X^^i^^^TyYiZimil.tz^ 

^z (#ji@4 b ) ^^^ryv-^^-th (^Jii5 b ) 
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yb^<-t6rz»biziiV~^<ximMii^y-(ry hcov^-r 

m^L. -yj. mB^y^ryh'ff^-t^^tmmt 
Tyht,zimL^<r>i^y^Ty\'i:ii^<7)m^^:^^^^ 

m.'^LtzmmmmMmzm-:s\^x . wm-^-^^timtm 

^Tyh^zmm^^:^9^ismL^<r>^y^ryVifi 
^ N'Sif B-rie ^y^ryh cr>m^!m&^ Rs , Rcfi . M 

^Rs=Rsmax/ ( Ns+ 1 ) AX/ 
Rc^Rcmax/' ( Nc-f 1 ) 

mflB¥'JKT;^7^ -y TiwjoV^Tti. HtrlB^ 1 cOB#^Tmt/ 

SrMtask. Htfiffilfii?&C0ii{iiU^2:Rt, B?ie$8^t^f# 
oiififiSrMrep. MB^^^^Sfttw^d jiftS^Mmig 
t-t^t. 5^Tl = Mtask/Rs+Mrep/Rt ^t>' 
T2=Mmig/Rt + Mtask/Rc 
J: 0 mttl-t -g. ^ i: ^ i: -tm^m 2 IBii<^^fcM 

[if^3l4 ] m%im^^'r-/y'i>zt5i-fmm^y^T 
yh<r>m^^mmmmcom^{i. ^(T^^y^ryhti^w^ 

mf^^^-tmrn^mtm^t n^i,zmd.-^-^^zm^ 

-?■^Oii^5^$•^{t;tB^nB-9--^^'^c:J: Ofir*>nS C: i; ^ 



#m -ri) If 2 f Bii«7)^Ma:^& , 

mims ] mlB«iaiX-r •yrtcfeft-SfilBi? 7>f r 

yhai^9^mL^<r>mmi. mttw^^^^inzim^ 
-^^mm.<^y^Tyh\,zm^^^h^t. ^cr>^y>{ry 
vtimm^^zi6\^h i i^(r>mmmm&m%^Lxm^ 

L. -?-^oig^^^^^t^.:B^^iB^f-^^'^IJ:O^T:b)^L^>::i:S: 
i^p^i: -r ^ fi^n 2 iaaio^Ma:^^. 

Lxw^^fitz^mm^i^y^^M.xh-^x . 
HylB^^-fryhti. 

mi'^-f<'-h-t>mm^^:^^imm^fix^tzi^\>z 

3lB#;±tl3io(t-S> S ^>iOll^Ma[a§:»til-ri>^21[til 

BtriB^^^^tts . lylB^ 5 r y b^^t^'BtrlB-'f-^N' 

IB^' 7>f ryhifzmb L^<7y'!'y^ryhtii^(rm^^ 
x^^^Lfzm^l,zm-m2a)^^t^^}fyXim 

'M.^:^^^9mL^(r>m^^m^7y^Tyhizm^ 

L. HinBm2iO^^AMN§v^i©^l::{i, mm^ 
^:^i?SrHuiB^5^ ry ^{i;tl,i 

[ mim 7 ] HyfBm 1 mtb^sti . 

fiiE^? ^-f r y hco©:A:3j»iMjgRcmax^i^Miit- -g. 

w^!^\iZi5\^xmi^mLx\^h ^ ^^m.nc^^\^-t 
mmm 1 im^m)-hm.^\i!, Ltzm^^mm^Rcmxt 
i^>. Bfiia^ig!>3!asiijgRc^. it 

Rc=Rcmax/ ( Nc+ 1 ) 

i,zx^m.\i!,^hmimjm^^WLtt-i^^j:^ . 
mmm2n^^mi. 

2|fi1i#ai:. 

w^^i<zi5\>^xmimmLx\^h^y.^w.^s^m^-t 
sm2i^ai#sh. 
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Rs=Rsinax/ (Ns+ 1 ) 

X 9 %mi.z^ 0 iiftMMmigs-^y>ieii lt v ^ i, ig 3 1 b 

1 <r>n^T\mfm 2 iO^^T2€: . ^Tl = Mtask 
/Rs+Mrep/Rt 
T2 = Mmig/Rt + Mtask/Rc 

tooo 1 ] 

-^^tf-h^^B^nmimRt/'^ioi^xf-Mzmb. m 
cD^mmyfrnzm-rh, 

[0002] 

im^com^i m^. ^y:i^^^ yhmzim^M^^'y 
h'7'-i^mimm<7)^m/v-^x7—i^3ymizit 
m^ti^^j^mm<^mmtit^zm\ i^y^ryh 

mKomcfj^tLx. mm^^^muzx^u^ 

(Remote Procedure Call. &.T rRPC:fir^j fcl^ 
■5. } ti^hho "Concurrent Systems", Addiso 

n-«esley,1992tC:fBe$fLTV^i,, Cl^T'. ^y^Ty 

[00031119 (a) {±RPC:^t;i^{t^:5'5-fT 

119 (b) (i^i^i/-^i^X|l|-C'S)i., Zcr):fj^li. :k 
^O-^co^Wm-^^j:^. m-h. {1) 9=y^Ty\' 

(i. m^i':^'!'(Dmm^mm.-t^fz^^z^--><^z^^{^ 

It. ^co^^^mm-t^fzMzi^^^ Tyh(,z*jy'v^ 

[0 0 04] mtif. i7 5-f rvh^^'-y-wN'ic^LT, 



^ - v-'tps ^ :7 9 -f r y h A^'^ttK 6 %^mm^^ . 

c:i7):^r^c7)^Rfr{i^ Jt«[WiSfiiiifS«oiS*i:ii(i¥St::J: 

[0005] jj'^-fryh - ^-^<m^co^^^mi^^ 
^A^SI^•rl.ll2^o^^:^ftfc LT. (v 

-f^/lx-i^gy) f,Ziihi5^ifhh. mt^i. SUN micr 
osyste^ls^t*^'ig'^LTV^-|)JAVA ("Hooked on Java", Add 
i son-Wesley, 1995 twfEgi) ^Netscape^fC^^^LT 

V'»l>fci7)ip (OT, cio:^^ r jAVA^r^j ti^ 

[0006]|1I10 (a) (iJAVA:^r5i:t3fc(t^i?5 

0, mo (b) c^o:^ 

::'^#<3oc7)^Ji*>/J>^S. ap-^, (l)^'7^r 

m^m^ "y-b-i^'Srilll., ( 2 ) ^-^^t. ^m^w.^ 

(3) ^com^^ ^^im-ytz^ ryhii. e 

[0 0 07] Z<7)yT^cr)mHi. ^yAryh^z-^^-p 
Ma^tT^-t^r-s cfc 0 . ^Q.a^mi' L^-'^^-y-wN- 

[0008] 

[%WJg^LJ:ai:-ri.iilI] L*^L=5r*>'/^. IMco 

vmn^xii. 9yAry v'^^~)^x<r>nM<^-^\,z 
[ 0 0 0 9 ] H 1 1 ti. ^(^mmi^^w&R'thtzMi^ 

:^r'J>mm.^7Tit=^^)VmX'hh . J: e 

m5L^^^)Vi\L-th ^ i: J; 0 , lilTOii 0 . ^"^Wi^ 

mij^i,zi5{^h9-yTy^y\^^m^m-m'th. ^ 
•r. ^^-Mmm^biz. mwm^fix\^h^x^\,z^ 
tzi,zimco'9x9mvih'^fzm^^z. ^^y.^ t>^^^ 

[0010] 9y-{Tyh<r>mm.m.(^mzk^^nci!ay. 

(ttWfi/#) > ^y^ryhx-mfrnmLx^^^iS' 

^:J'^^Nc({i) t-Ti-h. i?7-f r>'hc7)||$&^!ra 
Rc=Rcmax/ (Nc+ 1 ) • • • (i^l) 
ffi^Rsmax (ttWfi/^^) . ^-^^XmfUmtX^^ 

-i.^x^g[SrNs (M) t^ht. ^-^<(7)m)mmm 
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Rs^Rsmax/ (Ns+ 1 ) ••• {^2) 
[00113 Z^X\ m::kmmmmRcmax. Rsmxt 
mtl^^-t^ CPU cOSPECmark^tCffl^ L . t 

Trpc=Mcall/'Rt+Mtask/Rs+Mrep/Rt ■ ■ • (^3) 

hm-^ii. --fi . JAVAU^(.zi5if:s>i$f-yT^^y m(0^mz^h<7)X\ 
HI^^Tjava {#) iMcDs-oiP^^mizum-tm 

Tjava = Mcall/Rt+Mmig/'Rt+Mtask/Rc ■ • ■ (^4) 



Mmig (mm^m t^mt^. 

[00 1 23 -T'l.i:, RPCyj^l,ziHfh^-yry^ 
V-h'B^^Trpc (#) {i, ±^(r>3-:>er)^miznm-t& 



[00 1 33 Mi^^^mm^m^^xm:f7^x'(Di!''->T 

Rcmax^M 0. ws;cr)3!ilSjSJgc0^iiRsmax3&n 0 

0 . mm^<^mmmmRW 5xh^. ^mmm ■ tt» 
mt Lx. m^^;^^(DitmmMtasW2 o o, mm^ 

•y-b-i/COafiaiVIcallj&^S , Ur^'f > •y-fe->''<;03i 
Mmig^n 0 0-C'S>'Si;-t^. 

[00 1 43 -^L-c. micon^mtt lt. i?7>f r 

^fJ!ML-ri^S^X:?fiCNs*<l 9fiOJ^S:#i.-S. ]^ 

J^RcJir/Rsti:. 

Rc = 40/ (1 + 1) =20 

Rs= 10 0/(19+1) - 5 

i:^l>c7)T'. ;^3S.?>'it4 J; 0. RPC:^5^^t;f J AV 

A:^5S:t3t5{t^ ^-yr y KB^^TrpcZit/Tjava 

Trpc=5/5 + 200/5 + 5/5 = 42 (#^) 
Tjava= 5X5 + 1 0 0/5 + 2 0 0/2 0 = 3 1 
(#) 

[00 1 53 m: J: 0 . dcoii 1 <rmmmi\,zii\^x 

:i KV K-}s^\.z^h^<miii^R'PC-^\,zVc'<^X 
9-vrv^yY '^Wfi'h^ < =5: -1. cOT\ J A V A 

•CM^TOTLrv^S^'Xi7^Nsj&«^ili-C<7) 1 9*>/^ 

9 tgjii.- L?tig 2 (r>%mmLkm. h , 

[00 1 63 ^1 c^M^^coJ^fc miAz%^-fh 

i^7^ryhc^ll^3!iifl^Rc{i2 0c7)*i^ 
L^l^**. -»fw\'c7)»Mj^^Rs{i. 
Rs=10 0/ (9 + 1 ) =10 
hmvrthayx.'^ RPC:^t=:*5{t^^->'r5'>>H 

Trpc=5/5 + 200/l 0 + 5/5 = 22 (#) 



t^-r-S.-:^. jAVA:^j«:(cio{t-s^-^T^'> 

i^HB#^Tjava{i3 l^c^ilt^^iftL^V-k, Hi 3{±. 

[00 1 7 3 l^Uii 0 , ^<r>W,l(r>%wmAzii\^x 
^co:fft^ J A V A:ff^i,zit^x ^-yry^ymm 

i,zm\ m:miziin^^-yTy^ymm<7):k^m 
m^Km-r^tiK ^mco^^-tticoyrj^xh-^xi:,. nwi 

cr>m}lzli^t^j:\M^^^j::ff^Xh^rzMz. ie^-f 

L t fai:^^^:^ j:>oi^4^^^^^-yry^ymm^m. 
m^tL&biimx.^\'\ m-h. nm<7)miizj:'yxii. 
Mmiz^<OJ^y it y:^ti<m% t c ^ d ^m^^^h 

•So 

[ 0 0 1 8 3 -e^T. 2is^Bj(i. ±fef3iiijs^^??i-ri> 

[00 193 

immz^h^mm-)^mi.-(Siy:K^MzMt. 

■^-)'^yL\t9yA ry v<r)\\'ffiiyi^<7)m^^x^^^ 
mt^^i}-i}^mm^fi. mz. ^-j^tmm-t^^tm 

$ fifz^^i.z\.t -e «o#^ ti-^-^ J: o T^i^ 

^ixrzmz^<m^¥im^y>{Tyh\.zn'^^i\.. - 
Hifie^ 7 ^ r y h ^i^j^-r^ # t ^pjiff $ 

[00 203 ciiitzio. ^v4ryvtph(n>fmw^ 
ti^^-thmz. ^o:>>)!kmz^-th^-yry''yyv^ 

"t—^^xit^y-i ry v<^\ytfimzi:'>xm^mkz>^ 
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[00 2 1] 

(mmcomm i ) m mmiomm i izi^^jf^ms. 

[0022] ^i^:^'rM.\t. Mim2 0 ^irLXW^^ 
ixti'!^^^ryy-\b^-f^\\-h^t^m^^fi^. 
AryYimf^-^^\ \ -?-ixmrn-fe>yif 2. 

12,^^rU3. 1 3S,t>'iimgI54. 1 4*^^>m;^iX 

2:®]^ L/C 0 HitfiO S:M^J«^ L7t 0 -f S . 
[00 2 3] 'J3. 13{S. ROM. RAM:at/^y^ 

m^^fih97.^<ry{mm. \^x\jWi\^hith, mm^ 

T'*>0. iifiSS2 0i^gl , 1 li:i7)4'^^-r^. 

[00 24] ^io. ^'yAryv imz-v-^-^i Hi. 

=^^r-Mz}5{f:Bmmz-^\,^xmm't^, zzx\ tim 
imx<r>mmtmm(7):ikm^t^, hd-^. 9v^ry 

h Iti, -if-yx-l liO^^ U 1 3tZ«j#$ilTV^S!|t^ 

( 0 0 2 5 ] 112 (i, ^mwmi^'hmm-msiziii.^ 
^:^^^Tyhi 1 tcr>mm(^^'ot^i^ 

-ti^—iry^mx-hr^. mk(Dm9 (b ) SLtxm o 
(b) iznm-t^, ^coi^—yyxma. 2-D<Dm^& 

)lil~3. 4 a. 5 at>h^j:^m^t. — 3. 4 

b. 5b3&-ii,=5rS2oc7)Jl-^-r'S)|,, 

(mmi)t-r. ^y^ryhui. n^i^^^cD^m 

10 0 2 6] Mi>^mzli. y'a'iz-y^2ii. ^i^comm 

m-tb. :><^v3izu-}i^timmm^tix\>^:^ 

xi^^m^mmmmRcmx^m^iiiL. ^hz^-^x. 

{«2)iggv^T. ^^-fryhHi. muL/zm^m 
mmm rc t v-^ ^' 1 1 ^^^m-t^m^^:^ (T^am^ 



[0027] Mif^mzii. rn-t -y-9-2{±. ilfiTC. ID 

(#113) ^■y-fe-i^'M'call^^fit/i-*?--^^! 1 
{i. -^co^^^^^lzi^^^-yTy^yV^mtrmm 

[00 28] Mi^mzit. rn-fe-yHf 1 2{i. 31(1551 
4$-:frLT^fiL;^v:^ y-b-i^'M'calUZJ: O^tt^^il 
Tt^^rJ' $ ^ ^ 'J 1 3 S-#H§-r ^ ^ t3 

omm&Mmg&X/VTy^ P< >y-fe-i/tOjifiSMrep$r 
S^i^-^-l.t^t:. -ecO;<-y-fe-i^'M'calU;#^^l^^ 
^-(Tyhl(r>m}!>immRc?:miii-t&, 

[0029] igv-^-c. ro-fe.y-9-1 2{i. iifig5i4i; 

ct'l.^e<J'SriifiJf&2 0<7)TOt^-:^V'>-C. mEizisif 

■i.jifis&2 ow^iifiMRt^^tb-ri.. -eUT. 
ra-t-y-tf 1 2{i. ^y-(Tyh Kom^tmmizt 
X. ^(^<7)imnm. Bw-h. m}>mm^Rs^^tii-t 

\:}±<r>W>zmr5\yX. ru^l^v^l 2\t. 
^4 <7)^ix^tL<r)m 2 mafm 3 mti^^^j:h\iKr<r>2m 

mcr^mmTU T2^maiLJtiB5-f--l.. 
[0030] 

Tl=Mtask/Rs+Mrep/'Rt • • ■ (^5) 
T2=Mniig/'Rt+Mtask/'Rc • • • (iSi6) 

'Srfc. ^5xm^tihr\hi^tX'0i^ixhT2t<r>±A'- 
miut. ^3xmi^fihRPc:^mzx^^-yT^^ 

y b'B#iaTrpci: Xm^flh J A V A:^tC J: ^ 
- y T 7 »> y h'lBf^T Java t (7)±>m^ i: |nl t tC^:^ . 

=5:-if ^ , 5^ 3 i: ^4 <D^M'fi(r>m 1 3l{i?^ji;^v:>^> 

[003 1] itlgcOSSm. Tl<T2iOJ^-&(;{i:. ^fWN' 

L. OTcO¥Jli4 a , 5 a ^m^^h . 
(^Jl||4a) ^f-^N'l Its. fl: 
«£&<Jt3{i. ro-fe>y^f 1 2{i. 7^ T > h 1 J^^/^M 

')yy\.zi: y)mi'rh, 

(#)®5a) -ff->'N'l 1 

{is -eoM^z.fc-^Tff'i^ii^^ilgmSr'Jr^-f^-y-feT- 

[00 32] M.Wmz\,t. ra-t>y-9-l 2{i. i?5-fr 

c7)^lzJ: Ot#^>n/v:7-'-^S:jifigP14$::n-LT^7 
T^h It^iUfi-r-S), liLhcTDMl— 3. 4 a. 5 a 

hzx^. ':^y^ryhii}^Cy^^fifzm^-^y^'^it^ 
-^\'l ltcJ:o«a$ixl.OT. igmWlciJ^cDRP 
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[0033] -Ij. mmx'(^imiztii^x . ti^t2 

mm a . 5 a t;ft;iTOTO#)iS4 b . 5 b SrH^r-f 

(#)iS4b ) -9--^N'l iJi. i^^i? ;^ ^-f TV- h 

[0 0 34] Mi^mzlt. 7°o-b-y-»f 1 2{i, ^vAT 
vVlf*tom^'^fifzm'^S::k^^)^^'} 1 3c7)«Si^g|5 

*>ii>M;^^atJL. Ji^il^Pl4^/^L•c^'7-fryhltziK 

(¥)l5b) '?-<0#^:J';^:?S:^fiL:^c:5'7-fryM 

[ 0 0 3 5 ] B:#:6^JC(i, rn-tr>y-^2{i. iiM4Sr 
Lt 'J 30f^miitcn- h' tfc#^^;^^ 

JiOH^T-^l., tl_h«0#Ml--3. 4b. SbtziO. 
[0036] iiO i 3 tc. 2j=^r^l=;J:ii{f , i^:x.'rMz 

^N'l 1 ^zt5\^xmmm^tlx\'^^^x:^m^^^^■t& 

ifctCiO. TKT2, fip-*p, Trpc<Tjavai:WBi$ 
— T1ST2, m-h. Trpc^Tjavai:2|aM$ 

tifcm^ui. ^m<7)j AVA:fT^^zx^^^i^mmi^ 

[0037lifLt3j;oT, i^^r-j^co^mn^comt 

K^if'-yTy^ymm<ni^ti&M:i^mmz^^^ 
tifzztiz^^. 113 fi, i;i±(Oi^-^yx{z}5n^^ 

[0 0 38] ■•^-WN'l Ki. ^^^Tyhl:b^(ymi^tl 
X^fzmmm^^ 'yfe-i/M'call^^flL/cf^ (Xr- 
>yrs 3 1). iifiSPl 4T'ilfiS§2 Oc7)afiMJ^Rt 

^mta-t^ (:^7->yrs3 2 ) , ^tr. sfiL/^^-y 

-b-v-'M'callj&^ii,. ^^f-r'<t'!|t^r?^i?<0|*|^S:^ 
(Xx«yrS3 3 ) . 

[ 0 0 3 9 ] $ <i>oc. -"^-ZN' 1 1 comjmmm^Rs^ 

(;^x ;'rS34) . 
fiaMmig. ^|lStz£^i:=Sri,?mi5cMtaskfcJ;l/^X 
i73!|iS«7)*ITB$t3 U r^-dZii^mt^j::^ ^ >y Hz-i^'cOii 
tlMMrep?:^*^^ (;^7^>yrS3 5) , tJLJhcOttfSS: 



8) . ^oX^j:i^m^ii. ^9-fryMtc:^X:72|sfts 
^ WLT ^ M 
tr^a idt^-T'S. (>?>^yrS3 9) , 
[0040] 114 (i. m2^Z^^titii^~^yxi,Zi5i-f 
^::^y^Tyhlcr)iff.<7)mf^^7r;-ryti-^^~hX'h 

2) , 

[004 1 ] i^V^T. -f-ZN'l l;&^^^0'jr7^$:^fi 

(;^x«yrs44) . i^v^ryhim^(mu^:^ 
vTy-(t:m^:^y^^(^mmm^tLxmm-rh, oii 
m^j:mm^m\'^x^co^jx^tm^6. 

[0042] BP*). i^XxA<Olttgi:LT. Rcinax=4 
0 , Rsinax= 10 0. Rt=5X'h 0 . ilft* • ftM 
fcLt". Mtask=2 0 0. M'call = 5. Mrep= 5 . M 

mig- 1 ooT'S>o. micon^mibtx. nc=i. 
Ns= 1 9<7^m^^^t^. -t^t. 

Rc=40y { 1 + 1 ) = 2 0 
Rs=l 0 0/ (19+1) =5 

Tl=2 00/5 + 5/5 = 4 1 

T2= 10 0/5+20 0/20=30 

fc^T&OT, ±ie¥Jll3tCt5V^T{±, Tl^T2i:«$ 

ix-SOT. -e^om. ±IE#)i4b. 5b. Hp-ip. 

[0043] ^5{i. ZCOmiCOnn^mztiif^:^ 

m:Of#'bfll>^-yT^^yHB#^ (3 1#) ti, 
5|^:^^C7)J^-^ (4 2«.0 J;Ot/h$l,^. ig!l^T. Ns= 
9 L /im 2 cT^m^^iR 2: # ;t I. . 
[0044] Rs= 100/(9 + 1) =10 

i,zmi}[rr^cox\ 

Tl=2 00/1 0 + 5/5 = 2 1 

bm^^-t^^K T2\i^(7)t. ^ ( 3 0 ) T'^)i.C0T'. _h 

ie¥Ji3tci3i^T{i. Ti<T2fcMajj$ti. ^v^ry 

f^. ±ieW4a. 5 a. EP*>. m^(7^RP C:H^i}m 
[0045]|16{i. Z(7y^2(7)%Mm5l^zi5\,'ri>^ 
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mk-)5^<^^ ( 3 1#) i 0 l^XhiOJ: 0 

T'. RPC:^r5<iXtiJAVA:^r^«7)a*>. J:0/h$v^:J' 

- v-r 7 Hi^^7&«#/oiX'& :»-tJc«^:^r^**ift6*)t3^ 

1 0 0 4 6 ] ^^m\±. TV Yt^t^crmmm 

t'O'kT^-tl^-'rVTMX'tbh. HJfeJgHSltcfcft&ll 

2 i: jt^LT^ij-i. J: 0 \.z. ^nmmx\t. %mm 1 
(^Jli)*-^, 9v^rvY\\t.^-)^\\\,zn\. 

(«3) I^V^-^ipit^^tt/^^^^-^r^Mti. IIM 

jgfig 1 <r>^\L nm.<r>-}im.z)^ o^SB^j^-ecog <^coi^ 
(^J14) -etT. i5'5^ryM{i. ^i7)ii«aar 

(#)i5, 6a. 7a, 6b, 7 b ) 5 T 

y V 1 Rif^-^^ 1 1 T'coi&^(4, ^ti-e'^i^w® 1 

C0#^Ji3, 4 a. 5 a. 4 b. 5 b t [s]— T'S) i, . 

siB.^ 1 tcfeit-s. n 3 ^znm^h . liLhio J; 0 tc. 

111 -4) 7&<M^SfiftT'. #)ii5t;:i5^tl.»f*l^^ 

m^j:'ifmmn^i3mmz'^hixh<7^\imr) txt^ 

[0048] ^^'i. i7 7-fr>'M{4. mmim^ «y-k 

- 'Jt:mf^6mzmt^>immmRct:mn.-t ^ cox-ts 
^^^Tyhi(r>n.miM^^<^j:h, $^>(3. -^--M'l 

1{4, e^t3fcoTfB^«0J:V^^>f S>'^^-C:^^-<r:^ 



umM\iz}6\.^xmm5X'(7:>mm^no zkt^sjmt^j: 

[0049] J^LL. *3^|Hflt::f^i.^TOai^X7^Atzo 

v^T. mmmmizm-:^\^^xmmLfz-/}K ^^mazti^ 
mmmmt>zmhti^j:^-^ztiiiomx'h^, an*>. 
( 1 ) ±mmtmmizt5\>^xii. y°u-t'y^commm:fj 

ii<>lSmimii:^j:^^^'X^l,zimi>z^m^ti& t S: h« 

miz. ^^^mw<7)mmmmii^iRi/^2Tm^ 

ti^i,(7)izm^^ti^^^\ mtii. i&^m&^ifom:^ 
m^titzx-yi^^- 'J y^i}<'fThtiht^^mmxhti 

^N'l iizx-yxrfhtifztiK zco^m.izm^^tL^ij<r) 

X'oXnt>ti^t't^iy^v'J^tr^:iti,^ti^tl 
[0050] 

vif^-)^zmx. (>titin^^:^^ co>m^^i:mm l 
iS^-yT^^ymmiA^^<-th fzibUt-^-.f <x<4 

Wllr^ iitim^izli^com^ ^7.9 N'tc J: o 

x^^1xt:lmz^<nmm^m%^^v^ ryvuzm^"^ 
m^ui^cr,^^i$^x^it^'-m^(,^'^^ ry hiz^ 

m^tltimz^cr>1^^^>(.^li^y-^TyhlzX^X!Sk 

m^tih (m2^^yr) . 
[00 5 1 ] ^/itci 0. i^^^ryh^^^commw^ 
■/}^^i-6miz^ ^<7)!>mi,zmi-^^~yTy^ym 

->'N'X<4^ Tyhcri\^'riXt^^zX->Xm^m\>Z^ 
^tiX\^fz^1j^(<zit^. xJ^xAcom^^KiftO^ 

[0 0 52] ^:lx\ i?--v<x<i^7-fr>'b«ov%-rix 

^:^':'^^mL^<7)m^imtt^y^ryY{,zm^i.fz 

i%^iZ^-th^l(r>\l^Wit. -9-->'N>iJ,:75>fTyht2 

immi,fz^\.z^'th^2<7)mmt ^^^sbx^-th 
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[00 5 3] tti. ^-X^-BL'U^^'yArvVcnm 

jI^rs. Rets. mrm^^ixx\'^h^Mfi.<r>^ ■X':? 

ifcNs. Nc^:^atiL, -eixWiTJS^XilMigRsmax. 
Rcniax5:fflV->-r. jtRs=Rsniax/ (Ns+ 1 ) WJ- 
Rc = Rciiiax/ (Nc+ 1 ) 

J^^Rt. fg^tcff ailfta^Mrep. :^ X:^1^m^zffd 
MiSM^Mmigti-^t. ^Tl^Mtask/Rs+Mrep/ 
Rt &X/ 

T2=Minig/Rt4-Mtask/'Rc 

[00 5 53 Z.ix\,zi:r>X . i^y^Tyht^i^cmm^ 
iMJD ^ igi/jNRBtzp ;i !> ^ T&^T'^ . ^ . MBIg 1 X 

[00 5 6] crixtcJ;or. -^-^N'fi. g ^^cOiB-^c?) J; 

[HI ] 2|s:^BSc7)||fti^jg.®i^t/2t3f^|,^TOB|i^ 

j:^7^ A <7)y \- H ^ X r «Sr ^-r T'o >y mxh h . 
[ H 2 3 mmm. i ^^*i[^0!ffl:^t3fc(t& ^^y^rv 
Y 1 fc-^wN'i 1 t<7)mm<^'^*)t*)i^^i^-'>-y^ 

[113 3 ia2<7)i^-^y>^tct>ft-i."9--^N'i 



[04] Ii2^7)ix-^^x{;fc{ti>^:'^-f rvMco^ 

[ H 5 ] HM?^.^ 1 <7)m 1 c7)m^fff ^^iJltzi^ (t ^ Af- 
^-h5r. ia^3fe<7)ll)^6<j>5rRPC:^i:£OJt^t3iDV^T 

im6]mmmmicom2c7)nmmzi5if:hi^-fM.^ 
[ n 7 3 mmMm 2 co^TOa:^r^tcfc tt ^ 5 >f r ^ 

[08 3 ll7i7)i^-^yxt;fcttl.^f-^N'l liO-^i^iOUj 
f^Srii^-r 7 n-^-v - h T'S) I. . 
[1193 1219 (a) {its^*c7)RPC:fir5^tZt5Jt-S.:5'9^ 

•9, 09 (b) {i-ecOv—^^VA^T'^S, 
[010 3 010 (a) limM(7yJAVAlf^t,Zi3if^ 

^ 7 >f r > b i: N' i: <7) iificT)^ 0 i: 0 ^ ^TliJHJl 

T'ifeO. 010 (b) ii'fr<7)i^-1ry^mX'h^. 
[0113 #^l«J!La*jttzfe(t'S.^'-:xr7'>yHl^ 

^S:fF0-r -g. Jti6<7)i^ Xxi^lifi£«O^:7-VP0-C'afi> & . 
[0123 J AVA:fjMzXh^^<D-^i)<RPC:fj^lZ 

itKx^-yry^ymmi)M^^<^j:&^'^(7)vmm 

[013 3 RPC:^r^tc:J:5%&o:Sr*«JAVA:fir^(z 
[^?-^iOKiHJ3 

1 iJ'^^fryb 

2 ro-b>y->?- 

3 y 

4 iifigp 

1 1 tf-^N' 

12 7°n-b-y-»f 
13 

14 jifise 

2 0 ilfil^ 



[013 
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[112] 
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|gm»waf?ii/6gRt^4fttHr 

4r 
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S37 



X 
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^ 7 -f T > h 
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I 1 I I I I 1 I I I I I I I 1 I I I I I I I I I I I 
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0 10 20 30 40 50 

1 I I I I I I I I I i I I I 1 I I I I I I I I 1 I I 
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[HI 0] 
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[HI 1 ] 
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^ Ns+1 ' 







[HI 21 
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[HIS] 



JAVA** 



I M I I I I I I I I I I 1 I I I I I I I 1 1 I I I 



